In this paper we provide a formal account for underapplication of vowel reduction to schwa in Majorcan Catalan loanwords and learned words. On the basis of the comparison of these data with those concerning productive derivation and verbal inflection, which show analogous patterns, in this paper we also explore the existing -and not yet acknowledged-correlation between those processes that exhibit a particular behaviour in the loanword phonology with respect to the native phonology of the language, those processes that show lexical exceptions and those processes that underapply due to morphological reasons. In light of the analysis of the very same data and taking into account the aforementioned correlation, we show how there might exist a natural diachronic relation between two kinds of Optimality Theory constraints which are commonly used but, in principle, mutually exclusive: positional faithfulness and contextual markedness constraints. Overall, phonological productivity is proven to be crucial in three respects: first, as a context of the grammar, given that «underapplication» is systematically found in what we call the productive phonology of the dialect (including loanwords, learned words, productive derivation and verbal inflection); second, as a trigger or blocker of processes, in that the productivity or the lack of productivity of a specific process or constraint in the language is what explains whether it is challenged or not in any of the depicted situations, and, third, as a guiding principle which can explain the transition from the historical to the synchronic phonology of a linguistic variety.
Introduction

Empirical focus
Most Majorcan Catalan varieties have a vowel system of eight vowels in stressed position (1a) and four vowels in unstressed position (1b). This specific picture is the result of a general process of vowel reduction, according to which the mid front vowels /é/ and /ɛ/ and the open central vowel [á] are reduced to [ə] in unstressed position, while the open mid back vowel /ɔ/ is reduced to the close mid back vowel [o] , also in unstressed position (1b) (see, among others, Bibiloni 1983 , Mascaró 2002 . The vowels /í/, /ó/, /ú/ and /ə/, on the contrary, remain unaltered in unstressed position.
(1) Process of vowel reduction in Majorcan Catalan a. Stressed vowel system b. Unstressed vowel system
The reduction of the mid front vowels /é/ and /ɛ/ and the central vowel /á/ to [ə] explains the alternations shown in (2a), as well as the absence of the vowels [e], [ɛ] and [a] in unstressed position in those cases where there are no morphophonological alternations which shed light on the underlying representation of the vowels (2b). In loanwords and learned words, however, it is possible to find the mid front vowel [e] in unstressed position when it is located in the initial syllable of the stem (PonsMoll 2011a, b) , and especially -but not necessarily-when the vowel is preceded by a labial consonant (Bibiloni 1998) (3a, 3b) . Inherited words, on the contrary, do not ever show [e] in unstressed position, even under the same contextual conditions (3c) (Bibiloni 1998) . As shown in the examples of (3), this [e], reduced or not, always corresponds to an orthographic e. The learned words listed in (3b) include words whose use has been generalized recently and which were nonexistent or hardly used before 1950, either because of the late introduction of the designated concept or entity to the dialect, or because the concept or entity was designated first in Spanish and, later, in Catalan (see Bibiloni 1998) , and, also, relatively older words that have remained in the dialect as non-common lexica. Most of these words, on the other hand, do not show morphophonological alternations (3bi), at least alternations that can be considered productive, but some of them do (3bii) (see, in this respect, § 4). The same behavior is found in prefixed words, compounds or words with word-initial epenthesis (3biii). [í] 'Minorcan' (cf. orthography: menorquí) m [ə] l [ó] 'melon' (cf. orthography: meló) f [ə] ix [ú] c 'heavy' (cf. orthography: feixuc)
Interestingly enough, vowel reduction to [ə] underapplies as well in productive derived forms with an unstressed vowel, also located in the initial syllable of the stem, which alternates with a stressed mid front vowel ([é] , [ɛ] ) in the stem of the underived form (4a) and in first conjugation verbal forms with an unstressed vowel located, again, in the initial syllable of the stem which alternates with a stressed close mid front vowel ([é] ) in another verbal form of the same inflectional paradigm (4b) (see Bibiloni 1998; Mascaró 2002 , Mascaró 2005 Pons-Moll 2011a, b 
Theoretical focus
The main focus of this paper is to provide a formal explanation for underapplication of vowel reduction to schwa in loanwords and learned words in Majorcan Catalan ( § 3). And, on the basis of the analysis of these data, and comparing it to that related to productive derivation and verbal inflection, to explore the existing -and not yet acknowledged-correlation between those processes that exhibit a particular behaviour in the loanword phonology with respect to the native phonology of the language, those processes that show lexical exceptions and those processes that underapply due to morphological reasons and ( § 1.2.1). Finally, we show how the analysis of loanwords and learned words in terms of contextual markedness constraints targeting a specific structural context and the analysis of productive derivation and verbal inflection in terms of positional faithfulness targeting the very same structural context brings about a possible diachronic relation between these two kinds of constraints which in principle are mutually exclusive ( § 1.2.2).
Differential importation and phonological productivity
An intriguing facet of loanword adaptation that still requires an explanation is that of differential importation. Differential importation refers to the fact that, among the structures not allowed in the native phonology of a specific language, only a partial subset is imported to its loanword phonology (Kang 2010) . It has been observed that certain constraints against specific structures active in the native phonology of a language are more prone to be relaxed or violated than others in the loanword phonology of the same language (Holden 1976 , Itô & Mester 1995 , Davidson & Noyer 1997 , Broselow 2009 , Kang 2010 . And this circumstance has been often interpreted as a consequence of the degree of strength (or the degree of productivity) of native constraints: the greater the strength or productivity of the native constraint, the more likely it will be active or «visible» in loanword phonology, a hypothesis labeled Magnetic Attraction by Holden (1976) . Or it is also regarded as a consequence of the «natural» (Chen 1973) or the «essential» character of certain constraints within a specific language, in the sense that they «define the basic syllable canons and other central aspects of the language» (Itô & Mester 1999: 65) .
One of the purposes of this paper is to contribute to a better understanding of differential importation by showing how the novel structures that emerge in the loanword phonology of a language are precisely the ones that emerge in learned words -in the form of «lexical exceptions»-and, more significantly, the ones that can be generated due to morphological reasons, such as paradigmatic pressure or the need to realize a specific morpheme. In our specific case, the application of a general process of the language, i.e. vowel reduction, fails to apply in learned words and loanwords and, also, in productive derivation and in inflection, which is inherently productive. We therefore provide empirical evidence that novel or unattested structures in the etymologically older or «core» set of words of the language, tend to emerge consistently in the productive phonology of the language, precisely because of the weakness or lack of productivity of the markedness constraints that militate against them, with respect to other markedness constraints, which are strong or productive enough to avoid underapplication in any of the depicted situations.
Overall, this paper takes as its starting point the observation that there exists a noteworthy correlation between the processes that exhibit a peculiar behaviour within loanword phonology, the processes that underapply in a given language due to morphological reasons and the processes that have more «lexical exceptions». The same correlation also exists between the processes that exhibit a regular behaviour within the loanword phonology of a specific language, the processes that do not underapply due to morphological reasons and the processes that have no lexical exceptions. In Catalan it is possible to find many instances of these correlations, which are not always neat but consistent enough to be considered (see Pons-Moll (2009 / 2010 . 1 1. In Pons ( / 2010 , it is argued that a gradation can be drawn between the processes in which all these three factors (i.e., morphologically driven underapplication, underapplication in learned words and underapplication in loanwords) are present, the processes which meet just two of them, and the processes which do not meet any of them. In this paper it is also proven how this gradation has significant consequences in the acquisition of a second language, in the sense that those processes that tend to underapply in the situations mentioned are not transferred to the second language speech, whereas the processes that normally apply in the same situations are transferred to the second language speech. As shown in § 3, these findings are relevant for the analytical perspective adopted to account for the phonological behaviour of loanwords in Majorcan Catalan.
For instance, the processes of deletion of posttonic -n and -r in (absolute) word-final position (canço[n] Cabré (2009) shows how initial epenthesis is «one of the basic and unavoidable phonological processes of Catalan; "native" vowel reduction, on the other hand, is not such a central process». And in the present paper we show how native vowel reduction in Majorcan Catalan is indeed challenged in several circumstances, thus confirming that it is not a fundamental process of the language.
As will be shown in this paper, the key that justifies these asymmetries is phonological productivity, which is relevant in two respects: on the one hand, as a context of the grammar, given that «underapplication» is systematically found in what we call the productive phonology of the dialect (including loanwords, learned words, productive derivation and verbal inflection); on the other hand, as a trigger or blocker of processes, in that the productivity or the lack of productivity of a specific process or constraint in the language is what explains whether it is challenged or not in any of the depicted situations.
Positional faithfulness and contextual markedness
Optimality Theory has commonly made use of two types of constraints: faithfulness and markedness (Prince & Smolensky 1993 , McCarthy & Prince 1995 . These constraints, moreover, admit relativization depending on the position or context to which they apply or are active. Thus, in addition to standard faithfulness constraints and context-free markedness constraints, positional faithfulness constraints (Beckman 1998; Casali 1996 Casali , 1997 and contextual markedness constraints (Prince & Smolensky 1993; Crosswhite 1999 Crosswhite , 2004 are commonly invoked.
Positional faithfulness constraints and contextual markedness constraints, however, are alleged to be redundant and thus mutually exclusive, in that in most cases they do the same job and hence produce the same effects (McCarthy 2008) . Positional faithfulness constraints typically interact with context-free markedness constraints: the effects of a general markedness constraint can be inhibited not only by its interaction with a general faithfulness constraint but also with a faithfulness constraint which protects a segment or feature in a specific structural position (i.e., with a positional faithfulness constraint). Contextual markedness constraints, on the other hand, interact with standard faithfulness constraints: in this case, the effects of a specific markedness constraint can be constrained by relativizing it to a specific context. Overall, positional faithfulness constraints and contextual markedness constraints have a common ground, a common denominator: a position or a context in which a specific structure is preserved -in the case of positional faithfulness-or forbidden -in the case of contextual markedness.
Although both kinds of constraints may have in certain particular cases discrepant effects, in the literature framed within Optimality Theory the differences between them are in general thought to be merely technical. And, typically, either one type of constraint or the other is invoked. In the present paper, on the basis of the phonological behaviour of loanwords and learned words in the Catalan dialect spoken in Majorca, we show that instead of thinking of the relationship between the two types of constraints as a mere technicality of the theory it might be more fruitful to view it in terms of a natural diachronic relationship.
General proposal and outline
According to our proposal, underapplication of vowel reduction in Majorcan Catalan loanwords and learned words is, from a diachronic point of view, inherently connected to underapplication in productive derivative forms and inflective verbal forms. We argue, indeed, that a set of output-to-output faithfulness constraints relativized according to the position of the vowel within the stem, is responsible for underapplication of vowel reduction to schwa in productive derivation and verbal inflection (Pons-Moll 2011a, b) , that is, in the (historically) productive phonology of the dialect, and has provoked a drastic reduction in the occurrences of the schwa in stem-initial position, and finally has led, over time, to a reinterpretation of the grammar by Majorcan Catalan speakers. That is to say, the effects of the positional (output-to-output) faithfulness constraints enhancing the appearance of [e], instead of [ə] , in the initial syllable of the stem of derivative and verbal forms would have been reinterpreted by the speakers as a consequence of the activity of a contextual markedness constraint of the type *ə/INITIALSYLLSTEM, which bans a schwa in the initial syllable of the stem; this constraint would be first active in the loanword phonology of Majorcan Catalan and, in fact, would end up being the only one active in the entire productive phonology of the dialect, after the demotion of the output-tooutput positional faithfulness constraints, thus also involving productive derivation and verbal inflection items. Therefore, we assume for Majorcan Catalan synchronic phonology the existence of two coexisting grammars or phonologies, one active in what we label the productive phonology of the dialect (including learned words and loanwords, productive derivation and verbal inflection) and the other only active in what we label the unproductive phonology of the dialect (including non-alternating inherited words, i.e. p [ə] daç, and non-productive derivation, i.e. p [ə] drera.
The paper is organized as follows. In section 2 we analyze the cases of regular application of vowel reduction. In section 3 we deal with the cases of underapplication of vowel reduction in loanwords and learned words: in sections 3.1 and 3.2 we contextualize and expose the data; in section 3.3 we present the main generalizations of the data and we spell out a diachronic and a synchronic Optimality Theory account for them; this section also includes a discussion of alternative analyses for underapplication in loanwords and learned words ( § 3.3.5) and a presentation and an Optimality Theory analysis of the cases of underapplication of vowel reduction in other areas of the productive phonology of the dialect ( § 3.3.6) . Section 4 copes with some residual issues concerning the data analyzed which deserve comment. Section 5, finally, is devoted to the concluding remarks and the main findings of the paper.
Normal application of vowel reduction to schwa in Majorcan Catalan
Data
As exposed in §1.1, Majorcan Catalan has a general process of vowel reduction, according to which the mid front vowels /é/ and /ɛ/ and the open central vowel [á] are reduced to [ə] in unstressed position (5), which explains, as said, both alternations such as p [á] [ɛ] 'coffee'
Analysis
Within Optimality Theory, the reduction of a vowel system in unstressed position is generally interpreted, along the lines of Crosswhite (1999 Crosswhite ( , 2004 , as an effect of the harmony scale for vowels in unstressed position (6a). This harmony scale and the subsequent constraint hierarchy (6b) express the universal preference for segments of low sonority in unstressed syllables or, in other words, the universal dispreference for segments of high sonority in unstressed syllables (see the assumed sonority scale for vowels in 6c). 
The application of vowel reduction to the vowels of the front series and the low vowel in Majorcan Catalan is therefore due to the ranking of the contextual markedness constraints *UNSTRσ/a, *UNSTRσ/ɛ and *UNSTRσ/e, which penalize elements of high sonority in unstressed syllables, above the faithfulness constraint which penalizes featural changes, and, of course, above *UNSTRσ/ə. Thus, in the tableau in (7) *UNSTRσ/a *UNSTRσ/ɛ *UNSTRσ/e *UNSTRσ/ə IDENT(F)
Underapplication of vowel reduction to schwa in Majorcan Catalan loanwords and learned words
Empirical background
In most Eastern Catalan dialects, underapplication of vowel reduction in unstressed position involves vowels from both the front and the back series and it is found for several reasons. Lack of vowel reduction or partial vowel reduction is especially persistent in words of recent introduction to the language and it is inclined to affect those vowels placed at the edges of the word (see b). The main factors that induce lack of vowel reduction are the following:
a) Bonet & Lloret 1998; Cabré 2002 Cabré , 2006 Cabré , 2009 Mascaró 2002) . c) The morphological structure of the words, which, in some cases, favour the presence of a secondary stress which explains lack of vowel reduction. Examples of these cases are prefixed words and compounds
As an Eastern Catalan dialect, Majorcan Catalan shares this behaviour, which in some respects is yet more intense (see, in this regard, Bibiloni 1998: 537-538, and § 3.3.4) , and even more cases of lack of vowel reduction or partial vowel reduction. A reduced set of cases is made up of the numerals starting with the prefix di-('teen'), realized as de-in Majorcan Catalan: (Bibiloni 1998: 533) . Another reduced set of cases is constituted by traditional and more recent words ending in -ec: (Bibiloni 1998: 537) . Verbal stems followed by a (stressed) pronominal clitic also tend to show lack of vowel reduction to schwa, due to the presence of a secondary stress on the verbal stem (posar-nos [pozàmmós] 'to put it on us'; comprar-vos [kompɾàvvós] 'to put it on you plur.') (see § 3.3.6 for more details on these cases.)
Most of the cases, though, involve words of recent introduction into the language (including learned words and borrowings), productive derived forms and inflectional verbal forms, in which the vowel is located in the initial syllable of the stem. The former are the object of the following four sections; the latter are briefly analyzed in § 3.3.6.
Data
As noted in § 1.1, learned words and loanwords with an unstressed e are unexpectedly realized with [e], especially when the vowel is located in the initial syllable of the stem (Pons-Moll 2011a, b) and when it is preceded by a labial consonant, either a stop, a nasal or a fricative (8a) (Bibiloni 1998: 536-537 . Note how the relevant position for underapplication of vowel reduction is the initial syllable of the stem (and not of the word), in that it is also found in stems preceded by a prefix or in the second term of a compound (8b), and in words with initial vowel epenthesis (8c); the epenthetic vowel and the vowels a or e in the unstressed prefix are realized, on the contrary, as [ə] . Underapplication of vowel reduction to schwa, on the other hand, is also possible, although less frequently, when the preceding consonant is a coronal (8d), and, even less frequently, when it is a velar (8e).
The list of loanwords and learned words in (8) includes words whose use has been generalized recently and which were nonexistent or hardly used before 1950, either because of the late introduction of the designated concept or entity into the dialect, either because the concept or entity was designated first in Spanish or with another term. The list also comprises relatively older words that have remained in the dialect as non-common lexica, as well as proper names, place names and some commercial names.
Most of these words, moreover, do not show morphophonological alternations, at least alternations that can be considered synchronically productive or transparent enough for the speakers (cf. 4. In fact, this case is especially illuminating of the lack of productivity or transparency of these alternations, in that a stressed schwa, of course, never triggers underapplication of vowel reduction in productive derivation and verbal inflection (see § 3.3.6). 5. Most of the data in this table are from Bibiloni (1998) 
Underapplication in loanwords and learned words with e in the initial syllable of the stem a. Loanwords and learned words (non-prefixed words / words without initial epenthesis)
After a labial stop After a labial nasal After a labial fricative 
Inherited words with an unstressed e in the same structural and phonetic context, on the contrary, are realized, as expected, with [ə] (9); so are words (both native and recently introduced to the dialect) with the vowel placed in a context other than the initial syllable of the stem or with the vowel not preceded by a labial consonant (10a). As said before, the initial epenthetic vowel is also realized as schwa (10b) (see also the examples in 8b and 8c).
(9) Normal application of vowel reduction in inherited words with e in the initial syllable of the stem 6
b. Words with initial e epenthesis (loanwords, learned words and inherited words)
Some relevant remarks should be made about the patterns of loanwords and learned words exposed in (8). a) First is that there are a few words which exhibit underapplication of vowel reduction of e when this vowel is not placed in the initial syllable of the stem (11a) (see § 4, for a plausible explanation of these kinds of exceptions, and also § 3.3.6).
6. The data in this table are from Bibiloni (1998) c) Third is that a secondary stress in the e in prefixed words and compounds induces, of course, lack of vowel reduction, following the regular patterns of Eastern Catalan dialects (13).
(13) Underapplication to schwa in loanwords and learned words with e in a prefix or in the first member of a compound
Fourth is that underapplication of vowel reduction of e is also possible, as exposed in § 3.1, in other contexts: in fact, realizations with [e] are especially intense in (absolute) word-final position in loanwords and learned words (14a), are also found in word-medial position, probably due to a long-distance harmony effect (14b) and, recently, their occurrences have been extended in word-initial position even when not preceded by a labial consonant, especially among young speakers (14c). 
f) Fifth is that the influence that the preceding consonant has on underapplication decreases in the following direction: bilabial consonants > labiodental consonants > coronal consonants > velar consonants (see, in this regard, § 3.3.1).
Generalizations and Optimality Theory analysis
Within the learned words and loanwords exposed in (8), there are four crucial conditions that favour underapplication of vowel reduction: a) the phonetic context in which the vowel occurs, in that is generally preceded by a labial consonant; b) the structural position of the affected vowel, which is always placed in the initial syllable of the stem; c) the quality of the vowel itself, which always corresponds to an orthographic e, and d) the novel character of the word itself. Bibiloni (1998) . This account of the facts, on the other hand, allows us to include coronals, which are also [-posterior] , as inducers of underapplication of vowel reduction, because, in fact, as claimed in § 3.2, lack of vowel reduction is especially frequent when the preceding consonant is a labial, but also when it is a coronal; the same patterns are found, actually, in productive derivation and, in part, in verbal inflection (see § 3.3.6). (17) Assumed features (after Bonet & Lloret 1998) 
The phonetic context of the vowel
The fact, though, that labials favor underapplication more systematically than coronals could be interpreted as a consequence of a gradient coarticualtory effect, namely, as a consequence of the greater degree of anteriority (or, what it is the same, the lesser degree of posteriority) of labials with respect to coronals. In fact, as said in § 3.3.2, the influence of the preceding consonant on underapplication decreases precisely according to its degree of anteriority; bilabial consonants, indeed, are more prone to trigger underapplication than labiodentals, which are more prone to trigger underapplication than velar consonants. Some speakers, indeed, just show underapplication when the preceding vowel is bilabial, some others both when it is bilabial and labiodental, some others when it is an anterior consonant and, yet, some others in all cases.
It is important to draw attention, here, to the fact that the phonetic context seems to be more decisive in old learned words than in recent learned words or loanwords, where underapplication of vowel reduction in stem-initial position is almost fully systematic no matter the phonetic context (see 8c: n[e]núfar, qu [e] ratina; 14c: pr[e]carietat, pr[e] cipitar). This seems to indicate that the phenomenon started in a very specific phonetic context (preceding labials), that it was progressively extended to other phonetic contexts (preceding coronals), until it reached all possible phonetic contexts (including preceding velars). In fact, another factor to be considered here is the frequency: words with stem-initial e preceded by a labial or a coronal are larger in number than words with stem-initial e preceded by a velar, and this could contribute to the tendency for underapplication in the former cases.
Overall, from a strictly synchronic point of view, the unquestionable context is the structural position of the vowel (i.e. stem-initial), rather than the quality of the preceding consonant, and this is what we are taking into account for the analysis. If the constraint in (16) is considered, though, it has to be subject to additional constraints, which are addressed in the following sections, and only operating, of course, in the productive grammar of the dialect (see, in this respect, § 3.3.3).
The structural position of the vowel
Underapplication of vowel reduction to schwa in learned words and loanwords is found in those cases in which the unstressed vowel is located in the initial syllable of the stem. Note, again, that the relevant structural position is the initial syllable of the stem, and not of the word, as shown by the fact that underapplication emerges in prefixed words and compounds, such as comm [e] , 8c) , where the vowel with lack of vowel reduction to schwa is located not in the initial syllable of the word but rather in the initial syllable of the stem. As already said, on the other hand, there are only two cases which escape from this generalization: ab[e]rració and am[e]ricà (11), in which, although the vowel it is not situated in the initial syllable of the stem, there is underapplication of vowel reduction to schwa. (For the theoretical consequences of the behaviour related to epenthesis and for a possible explanation of these two last exceptions, see § 4).
Unlike the cases of underapplication concerning productive derivation and verbal inflection (see 4a, 4b and § 3.3.6), in learned words and loanwords the unstressed vowel does not generally alternate with a stressed one, so that it cannot be alleged that paradigmatic pressure is a factor at play here. According to our view, though, the fact that underapplication of vowel reduction occurs, as in productive derivation and verbal inflection, when the vowel is located in the initial syllable of the stem is not a simple coincidence and leads to the already mentioned likely connection between positional faithfulness and contextual markedness constraints (see § 1.2.2).
A plausible diachronic origin for underapplication in loanwords and learned words is the activity of the output-to-output faithfulness constraints relativized according to the position of the vowel within the stem, which have been responsible for underapplication of vowel reduction to schwa in productive derivation and verbal inflection (18a; § 3.3.6), that is, in the (historically) productive phonology of the dialect. These output-output constraint have provoked a drastic reduction in the occurrences of the schwa in stem-initial position, and led, over time, to a reinterpretation of the grammar by Majorcan Catalan speakers. That is to say, the effects of the positional faithfulness constraints enhancing the appearance of [e], instead of [ə] , in the initial syllable of the stem would have been reinterpreted by the speakers as a consequence of a contextual markedness constraint of the type *ə/INITIALSYLLSTEM, which bans a schwa in the initial syllable of the stem and prevents from the occurrence of this segment in this structural position in learned words and loanwords (18b). 
f[é]sta → f[e]st[á]ssa v[e]rm[ú]t esp[é]ra → esp[e]r[á]u p[e]l·l[í]cula
Like the output-to-output positional faithfulness constraints alleged to account for productive derivation and verbal inflection (see Pons-Moll 2011a, b; § 3.3.6), the contextual markedness constraint *ə/INITIALSYLLSTEM is both psychologically and phonetically grounded, in the sense that in a prominent position, such as the initial syllable of the stem, a vowel with higher sonority, and thus more prominent, than the schwa is preferred. Indeed, this is an instance of accumulation of prominent properties (such as an element of high sonority) in an evenly prominent position (such as the initial syllable of the stem). Several psycholinguistic experiments have concluded that there is a noticeable left / non-left asymmetry, in that the left part of the word is more relevant than the end part of the word and even more relevant than the middle part of the word in word recognition. This has been related to the importance of temporal processing of words or to the lexical access to words, from left to right (see, among others, Nooteboom 1981 , Hawkins & Cutler 1988 , Barnes 2002 , Chitoran et al. 2002 , Lloret & Jiménez 2008 , and it explains, among other facts, why this position crosslinguistically favours finer faithfulness requirements (Beckman 1998; Casali 1996 Casali , 1997 , the accumulation of prominent properties (Crosswhite 1999 (Crosswhite , 2004 or the preference for suffixing versus prefixing (Hawkins & Cutler 1988) . In fact, the initial position of the word in the phonology of Catalan has been proposed to be relevant in previous work by Cabré & Prieto (2006) to explain the preservation of vocalic features and the blocking of glide formation in Catalan and Spanish, and in work by Lloret & Jiménez (2008) and Jiménez & Lloret (2010) to justify the occurrence of elements of high sonority in the phonology of Western Catalan dialects. On the other hand, the relevance of the initial syllable of the stem has already been explored in work by Pons-Moll (2011a, b) to explain finer faithfulness requirements in Majorcan Catalan derivation and verbal inflection (see § 3.3.6) and in work by TorresTamarit & Pons-Moll & Cabrera-Callís (2012) to justify the metathesis patterns in Algherese Catalan.
The constraint *ə/INITIALSYLLSTEM, of course, is not an isolated one, but it is connected to the harmony scale for vowels placed in the initial syllable of the stem (19a) and belongs to the subsequent constraint hierarchy (19b), according to which at the left periphery of the stem elements of high sonority are preferred. As seen in (19b), the schwa, being the less sonorous vowel, is the least preferred in a prominent position such as the initial syllable of the stem. Note, on the other hand, how this contextual markedness constraint is fully justified when the facts related to the unstressed a in loanwords are considered: as seen in (15) 
As shown in the tableau of (21), this constraint hierarchy interacts with the constraint hierarchy for vowels in unstressed syllables (see also 6), which we reproduce below for expository reasons:
(20) Universal constraint hierarchy for unstressed syllables * UNSTRσ/a >> * UNSTRσ/ɛ,ɔ >> * UNSTRσ/e,o >> * UNSTRσ/i,u >> * UNSTRS/ə Note how, by the richness of the base hypothesis (Prince & Smolensky 1993) , it is necessary to list both /e/ and /ɛ/ in the underlying representation, since both vowels can be realized as [e] In the last tableau, we have not taken into consideration the phonetic context: as exemplified in the following tableaux, the inclusion of SHARE(-posterior) in the constraint hierarchy would formally express that underapplication is more prone to apply when the stem-initial vowel is preceded by a labial and a coronal. Note how considering this asymmetry sheds light in a new ranking argument: SHARE (-post 
The novel character of the word
As will be seen in § 3.3.6 and as argued in Pons-Moll (2011a, b) , underapplication of vowel reduction in derived and first conjugation verbal forms in Majorcan Catalan, which is subject to morphophonological alternations (see the examples in 4), can be understood as a direct consequence of the interaction between the prominence constraint hierarchy for vowels in unstressed position (Crosswhite 1999 (Crosswhite , 2004 ) and a set of output-to-output faithfulness constraints relativized according to two factors: the productivity of the derivational process and the position of the affected vowel within the stem. The proposal is framed within the Transderivational Correspondence Theory (Benua 1997 (Benua / 2000 and the Optimal Paradigms Model , and in order to formalize the second factor, that is, the incidence of the position of the affected vowel within the stem for underapplication of vowel reduction, a set of output-to-output positional faithfulness constraints are invoked. Given the presented facts related to words of recent introduction, in which we systematically find unstressed [e] in stem-initial position, it is reasonable to think that the output-to-output positional faithfulness constraints alleged to account for underapplication of vowel reduction to schwa in productive derivation and inflection would tend to become operatively obsolete, and only the contextual markedness constraint *ə/INITIALSYLLSTEM would be the one showing effects in the entire productive phonology of Majorcan Catalan, thus also affecting productive derivative forms, verbal inflectional forms and learned words and loanwords (24).
This promotion, over time, of the contextual markedness prohibiting the schwa in this specific position can be interpreted as an instance of the retreat to the unmarked (McCarthy & Prince 1994 , Kenstowicz 2005 , in the sense that a vowel with low sonority would tend to reduce its occurrence in prominent positions, not only in the initial syllable of the stem, but also in word-final position (see also § 3.3.2 and § 3.3.5), or in stressed position (see § 3.3.6.2). In order to corroborate this approach, according to which *ə/INITIALSYLLSTEM would end up being responsible for underapplication of vowel reduction even in the cases where there are morphological alternations (i.e., derivation and verbal inflection), it would be necessary to explore whether there were cases of underapplication in derivative forms which historically have lost the morphological relation with the corresponding underived primitive form; if this was the case, we would have further empirical evidence to sustain this approach. In fact, non-productive derived forms such as pedrera 'quarry' or peixater 'fisherman' can show in young speakers [ə] realizations, as expected, but also realizations with [e] .
Overall, we assume for Majorcan Catalan the existence of two coexisting grammars or phonologies (see, among others, Anttila 1997), one active in what we call the productive phonology of the dialect (24) and including learned words and loanwords, productive derivation and verbal inflection, and the other only active in what we call the unproductive phonology of the dialect (25) and including non-alternating inherited words and unproductive derivation. As can be seen in tableaux (24) below, the ranking *ə/INITIALSYLLSTEM, *UNSTRσ/ɛ, FAITH >> *e/INITIALSYLLSTEM >> *ɛ/INITIALSYLLSTEM, *UNSTRσ/e would be the one responsible for underapplication of vowel reduction to schwa in the former cases. It is important to note that no distinction is necessary between the lexical classes «loan-word» and «learned word», in that they behave exactly the same way, at least as far as words with unstressed e are considered (see, though, § 3.3.4, for empirical arguments which do support this distinction when the unstressed a is considered, and Cabré 2009 for empirical arguments which do support it in the phonology of other Eastern Catalan dialects). (24) And, as can be seen in tableaux (25), the ranking *UNSTRσ/e >> FAITH, *ə/INITIALSYLLSTEM >> *e/INITIALSYLLSTEM would be active in the unproductive phonology of the dialect, including inherited words and non-productive derivative forms. Note that in non-alternating inherited forms realized with a schwa (i.e., bessó 'twin') four underlying vowels (/a, ə, e, ɛ/) must be posited, since the grammar can give as a result the surface realization with [ə] departing from either of the four.
This explains the tie between the winning and losing candidates with respect to the FAITH constraint in (25a). As seen in (25b), however, unproductive derivative forms, which do exhibit morphological alternations and in which there is empirical evidence for the unique underlying form (with /e/ in this particular case), provide evidence for the ranking argument *UNSTRσ/e >> FAITH. 
The quality of the vowel
The cases dealt with in this paper are those with an unstressed e. As seen in § 3.2., though, this behavior is not restricted to front vowels, but also affects the unstressed a, also when located in the initial syllable of the stem, although in the latter case the phenomenon affects loanwords (cf. . This shows, on the one hand, that there is a progressive restructuring of the Majorcan Catalan unstressed vowel system, still going on, and, on the other hand, that underapplication of vowel reduction concerning the unstressed a is less consistent than that concerning e (cf. old loanwords: p[e]l·lícula). In any case, the instances of stem-initial unstressed schwa derived from a are not only limited due to underapplication in recent loanwords, but also due to a process of word-initial schwa deletion, quite systematic within the Majorcan dialect (cf.
[Ø]turar 'to stop').
Alternative analyses and discussion
We discard an interpretation of the facts based on a stratified lexicon and constraints indexed to a specific set of words, along the lines of Itô & Mester (1999) and Pater (2000 Pater ( , 2005 , because, as proven in this paper, the cases with underapplication of vowel reduction in Majorcan Catalan affect a group of words substantial, heterogeneous and general enough, including learned words and loanwords, and productive derivative forms and verbal forms (see in this respect § 3.3.6) to be considered not exceptions and thus lexically marked, but rather the present and, certainly, the future phonological regularity of the dialect. Under this new perspective, therefore, «lexical exceptions» (corresponding, in our case, to learned words) should no longer be considered exceptions and underapplication should no longer be considered «underapplication» but instead normal application.
There is an additional argument which supports this approach to the facts. As stated in Pons-Moll (2009 / 2010 ) and as noted above (see § 1.2.1), those processes that underapply because of morphological reasons and in learned words and loanwords are the ones that are not transferred to second language speech, and this could be taken as strong evidence that there is a specific grammar (i.e., constraint hierarchy) for the whole productive phonology of the language, rather than a markedness constraint indexed to a set of words (for instance, *ə/INITIALSYLLSTEM indexed to the group of words made up of loanwords, learned words, productive derivative and verbal inflectional forms). In other words, it is much more economical to assume that the constraint hierarchy active in the productive phonology of the dialect is the one activated when acquiring a second language, rather than to have to lexically mark all the words coming from the second language when they meet certain specific structural conditions (see, in this respect, footnote 1).
On the other hand, the fact that the productive phonology of Majorcan Catalan systematically favours [e] instead of [ə] suggests that the unstressed vowel system of Majorcan Catalan, which has been historically asymmetric (see § 1.1), is progressively becoming symmetric, with a significant expansion of the occurrences of [e] in diverse contexts (cf. 26a vs. 26b). 
[e]d[e]ració, m[e]di[e]val).
It seems plausible, therefore, to hypothesize that the constraints that favour the presence of [e] in unstressed position in Majorcan Catalan are (externally) driven by the need to rebalance the unstressed vowel system. Trying to formalize this possibility lies outside the main goals of this paper. These facts could be explained, though, by resorting to any model that includes as candidates not just segments within isolated words but segments taken as part of the whole system, along the lines of Flemming (2004) .
An alternative proposal to the one defended here, with roughly the same effects, would be to resort to a positional faithfulness constraint requiring the preservation of the featural specification of those segments located in the initial syllable of the stem, again, active only, in the productive phonology of Majorcan Catalan. In this case, though, we would have to assume for the novel forms realized with a surface [e] a unique underlying representation with /e/ and for the forms realized with [ə] a unique underlying representation with /e/. Otherwise, it would be unavoidable to resort to an arbitrary ranking in which the positional faithfulness constraint protecting the /ə/ should be ranked above the one protecting the /ɛ/ within the productive phonology, and another arbitrary ranking in which the positional faithfulness constraint protecting the /ə/ should be ranked above the ones protecting the /e/ and the /ɛ/. An approach based on the contrast between /e/ (for loanwords) and /ə/ (for inherited words) would have to face the problem of determining which is the source of the underlying representation: the written form for loanwords and learned words and the transmitted oral form for inherited words.
All in all, if it is true that there is an external factor inducing the occurrence of [e] in unstressed position, such as the need to rebalance the unstressed vowel system of Majorcan Catalan, it is more reasonable to explain it in terms of contextual markedness than in terms of positional faithfulness.
Underapplication of vowel reduction to schwa in other areas of Majorcan
Catalan productive phonology 7 In this section we briefly expose the facts related to underapplication within productive derivation and verbal inflection. The behavior of productive derivatives and verbal forms is relevant for the purposes of this paper, first because it is intriguingly similar to that of loanwords and learned words; second, because it is believed and argued to be the historical origin of the lack of vowel reduction in loanwords and loanwords, and, third, because the patterns related to verbal forms show how the schwa is not only becoming an unproductive segment in unstressed position, but also in stressed position.
As exposed in § 1.1, productive derived forms with an unstressed vowel located in the initial syllable of the stem which alternates with a stressed [é] ' ~ b[e] lar 'to bleat'; see § 1.1), which make the patterns even more similar to those related to loanwords and learned words. It is important to note here that, although inflection is productive per se, underapplication is only found in verbs of the first conjugation, which is the productive one in Catalan, so that productivity is again a factor at play here. 8 Pons -Moll (2011a -Moll ( , 2011b argues that underapplication of vowel reduction in productive derivation and verbal inflection is a direct consequence of the interaction of the prominence constraint hierarchy for vowels in unstressed position (see 6) and a set of output to output faithfulness constraints relativized according to two factors: the productivity of the derivational process and the position of the affected vowel within the stem. The asymmetry, with respect to vowel reduction, between productive and non-productive derived forms is accounted for resorting to an uneven structure for the generated paradigm candidates as well as to the invocation of specific O-O faithfulness constraints with an explicit reference to the subparadigm. The asymmetry between forms with the affected vowel in the initial syllable of the stem and forms with the vowel in other positions is formalized resorting to an even further relativized version of the very same constraints with an overt reference to this specific structural position, the initial syllable of the stem. 9 As argued before, these relativized output-output faithfulness constraints have lead to a productive phonology with an unconditional absence of schwa in the initial syllable of the stem, and this circumstance would have ended being interpreted by Majorcan Catalan speakers as a markedness prohibition against schwas placed in the initial syllable of the stem. perde-us [peɾdəvvós] ). 9. For the formal details of the analysis as well as for the specific constraints involved in it, see Pons (2011a Pons ( , 2011b .
It is important to insist here that the position that favours lack of vowel reduction or partial vowel reduction is the initial syllable of the stem, and not the initial syllable of the word; that is, only the vowels in the initial syllable of the stem are the ones affected by the (structurally relativized) paradigmatic pressure. Indeed, the phenomenon consistently involves the second vowel in derivatives and verbal forms like Est [e] ', al[e/ə] grar 'to cheer up' (see § 4, for a possible explanation of these variable forms).
Another aspect to be considered is the absence of overapplication of vowel reduction in stressed verbal stems, which would be naturally expected by the Optimal Paradigms Model , in which the verbal forms analysis is couched: overapplication of vowel reduction in stressed position, indeed, would be expected given the ranking of the OP-IDENT constraints above the markedness constraint *UNSTR/e, but it is argued to be blocked by the high ranked markedness constraint *PEAK/ə, which penalizes a segment of low sonority, such as the schwa, as a syllable peak. 11 In the vowel system of Majorcan Catalan, we find [ə] in stressed position (29) . And this may appear to be in contradiction with the invoked constraint *Peak/ə, but, in fact, it is not. In Majorcan Catalan, the schwa is no longer a productive phoneme. In fact, in this dialect, most loanwords with a graphic e in stressed position are now adapted with the close-mid vowel [é], (30), not with [ə] , as was the case in the past (cf. estr [ə] t 'narrow', gross[ə]t 'big augm.') (Bibiloni 1983 (Bibiloni , 1998 . This is to say that [ə] is permitted when it is underlying but not when derived, which ratifies again the unproductive character of the schwa in this dialect, in this case in stressed position.
10. See (Pons-Moll 2011 a, b) for a complete formalization of these conditions in OT terms. 11. It is important to mention here two relevant predictions of the Optimal Paradigms model: on the one hand, the fact that the direction of the pressure cannot be motivated, a priori, by any particular member of the paradigm: rather, markedness is the factor that governs the direction of the pressure, in our particular case *PEAK/ə; on the other hand, the fact that only overapplication of a process is predicted by this submodel, unless a specific markedness constraint -in our particular case *PEAK/ə-blocks it. . In this section we show that these cases, far from having to be considered exceptions or counterexamples to our arguments, lead to some interesting theoretical implications concerning the nature of the underlying representations and the opaque character of morphophonological alternations by prefixation.
Within Optimality Theory, there is some controversy regarding how to determine underlying representations. The structure present in underlying representations is not problematic when morphophonological alternations shed light on it: for instance, excluding from the underlying representation the initial schwa in words like [ə]scriure 'to write' is justified by alternating forms such as in [Ø] scriure 'to register' or des [Ø] criure 'to describe ' (see, however, McCarthy 1981 ). Uncertainty appears in those cases in which such morphophonological alternations do not exist: this is the case of the segment [ə] in words like [ə]stona 'time' or [ə]scala 'stairs', whose underlying forms cannot be empirically discovered due to the fact that the initial schwa does not alternate with [Ø] . Within Optimality Theory, these facts have typically been addressed in the following ways.
According to the Richness of the Base Hypothesis (Prince & Smolensky 1993: 205, 225) , in the absence of morphophonological alternations, the speaker projects all potential underlying representations for every phonetic form, which would be /əsC/ and /ØsC/ in the cases mentioned above (we do not take into account the underlying vocalic quality of the first segment); the grammar (i.e., EVAL) is ultimately what is responsible for selecting the actual phonetic form in a given language, no matter which underlying representation is taken.
On the other hand, Smolensky (1993/2004: 225) assume that, in the process of language acquisition, the principle called Lexicon Optimization is at play. According to this principle and in the absence of morphophonological alternations, the learner projects the underlying form which is closer to the surface form; in this way, input-output mappings are economized, given that the pass from underlying to surface representations is accomplished more faithfully.
Finally, considers how learners build their underlying representations from surface representations, both those that are subject to morphophonological alternations and those that are not. Language acquisition is precisely very interesting in this regard, given that, apart from having to face those cases in which there are no morphophonological alternations, learners have limited experience and consequently in most cases ignore the morphophonological alternations that allow them to discover underlying representations. In fact, according to McCarthy (1981 , it is doubtful that a learner of Catalan (in his original work, a learner of Spanish) would come up with the abovementioned alternation [ə]scriure ~ in [Ø] scriure ~ des [Ø] criure, given that these alternations are not very productive, at least less productive than those found in inflection.
Actually Overall, according to this author, the learner can resort to different strategies in order to establish the underlying representations in cases without morphophonological alternations: the learner can project a faithful underlying representation with respect to the surface representation (following lexicon optimization), or generalize an unfaithful underlying representation, deduced from those cases in which there is alternation (escriure 'to write'), to all the cases in which there is no alternation (escala 'stairs'), following a radical version of the Richness of the Base hypothesis.
That is to say, the learner of Catalan knows, or he/she is able to know, that the underlying form of escriure 'to write' is /skɾiw/, due to the alternation [ə] scriure ~ in [Ø] scriure ~ des [Ø] criure; from this alternation, the learner can build the mapping /Ø/ → [ə]. However, the learner does not have the same information when determining the underlying form of words such as [ə]stona 'time' or [ə] scala 'stairs', which lack, as noted, morphophonological alternations. In the latter cases, the learner has three alternatives: a) to assume that the schwa is derived from an underlying schwa, and build the faithful mapping /ə/ → [ə]; b) to assume that the schwa is derived from two potential underlying forms (/ə/ and /Ø/); or c) to generalize the unfaithful mapping /Ø/ → [ə], which is uncontroversially legitimate in those cases that show morphophonological alternations, to those cases without alternation. From an individual perspective, the first mapping (/ə/ → [ə]) is more economical because it is more faithful; however, from a more general view, that is, taking into account all the cases of the language, deriving every schwa from /Ø/ is even more economical because it rules out, in the process of acquisition of Catalan, the additional mapping /ə/ → [Ø] , and this is why the question as to whether the initial vowel belongs to the stem or not arises, as does the question as to whether this vowel must be listed in the lexical representation or not. As proven in this paper, the second vowel of these words is affected by both positional faithfulness and contextual markedness constraints relativized according to the position that the vowel occupies within the stem, and this can be taken as positive evidence that the initial vowel, realized as a schwa, is actually an epenthetic vowel. If this were not the case, the second vowel would not be affected by these constraints, because it would occupy a position other than the initial within the stem, and instead it would be the first one that was affected.
Concluding remarks
One of the purposes of this paper was to contribute to a better understanding of differential importation by showing how the novel structures that emerge in the loanword phonology of a language are precisely those that emerge in learned words -in the form of «lexical exceptions»-and, more significantly, those that can be generated due to morphological reasons, such as paradigmatic pressure or the need to realize a specific morpheme. In this paper we have provided significant empirical evidence of this situation: a typically native process of Majorcan Catalan, vowel reduction to schwa, fails to apply not only in loanwords and learned words, but also in productive derivative forms and inflectional verbal forms of the first conjugation. We have shown that in the two latter cases vowel reduction underapplies or, better, has historically underapplied due to morphological reasons and, more specifically, because of the need to maintain a uniform stem throughout the derivational and inflectional paradigms. At the same time, we have illustrated how the structures that cannot be derived by paradigmatic pressure, such as a schwa in stressed position, which is in fact found in the native phonology of the dialect, are the ones banned in loanwords and learned words.
It has been argued that underapplication of vowel reduction in derivational and inflectional phonology can be understood, in fact, as the historical origin of the same phenomenon found in loanwords and learned words. Formally, it can be interpreted as a direct consequence of the interaction between the prominence constraint hierarchy for vowels in unstressed position and a set of output-to-output faithfulness constraints relativized according to two factors: the productivity of the derivational process and the position of the affected vowel within the stem. And the effects of these relativized output-output faithfulness constraints, indeed, have lead to a productive phonology with the absence of schwa in the initial syllable of the stem.
The other purpose of the paper was to show that the relation between positional faithfulness and contextual markedness constraints is not a mere technicality of Optimality Theory, but might instead reflect a natural diachronic relationship between them. Taking into account that underapplication in loanwords and learned words occurs when the vowel is located in the initial syllable of the stem and in the absence of morphonological alternations which could justify paradigmatic pressure as a factor for underapplication in these cases, we have proposed a diachronic account based on a historical transformation of positional faithfulness constraints into contextual markedness constraints: given that both types of constraints refer to and target the same context or position, we have argued that it is plausible to think that they might have interacted over time.
Our argument is that the output-to-output positional faithfulness constraints, which have been responsible for underapplication in productive derivation and inflection, have produced a drastic reduction in the occurrences of the schwa in the initial syllable of the stem. And this drastic reduction of the schwa in this specific position has been interpreted by Majorcan Catalan speakers as a consequence of the activity of a contextual markedness constraints prohibiting a schwa in this specific position. It has been conjectured that this constraint would end up affecting not just loanwords and learned words, but also the rest of the productive phonology of Majorcan Catalan, including, therefore, productive derivation and verbal inflection. As argued, the promotion of this contextual markedness constraint can be understood as an instance of the retreat to the unmarked, which very likely has been (externally) driven by the need to stabilize the unstressed vowel system of Majorcan Catalan. This is why, from a synchronic point of view, we have assumed for the Majorcan Catalan phonology two coexisting grammars or phonologies, one active in what we have called the productive phonology of the dialect (including learned words and loanwords, productive derivation and verbal inflection) and the other only active in what we have called the unproductive phonology of the dialect (including non-alternating inherited words and non-productive derivation). Under the adopted perspective, therefore, «lexical exceptions» (corresponding, in our case, to learned words) should no longer be considered exceptions and «underapplica-tion» should no longer be considered underapplication but instead normal application. We have proven, on the other hand, that, as far as unstressed e is concerned, no distinction is necessary between loanwords and learned words, in that they behave exactly in the same way, and this indicates that «underapplication» of vowel reduction to schwa in words with unstressed e is, undeniably, a consistent and robust phenomenon of the dialect, probably reinforced by the already mentioned need to stabilize the unstressed vowel system of Majorcan Catalan. We have shown, on the other hand, that, although there are significant instances of underapplication of vowel reduction of the unstressed a in the loanword phonology of Majorcan Catalan, they are absent in learned words, and this indicates that underapplication in these cases is not as robust, and, as seen, more ephemeral, probably due to the fact that it is of no use as far as the stabilization of the system is concerned.
Overall, phonological productivity has proven to be crucial in three respects: on the one hand, as a context of the grammar, given that «underapplication» is systematically found in what we call the productive phonology of the dialect (including loanwords, learned words, productive derivation and verbal inflection); on the other hand, as a principle guide which can explain the transition from the historical to the synchronic phonology of a linguistic variety, and, finally, as a trigger or blocker of processes, in that the productivity or the lack of productivity of a specific process or constraint in the language is what explains why it is challenged or not in any of the circumstances that opened this paper, that is, loanword phonology, learned words and specific situations of morphological conditioning.
